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DETAILED ACTION 

Applicant's cancellation of claims 1-9 is acknowledged. 

Claim Objections 

1 . Claim 19 is objected to because of the following informalities: line 5 should recite 
the word "each" only once; and it should end with a period. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 10 and 12-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Schrod (DE 19 944 733, with US Patent 6,563,252 used as an English language 
equivalent thereof) in view of Takaku (US Patent 6,330,510). 

With regard to claims 10 and 12, Schrod discloses a control method for a valve 
actuator, which comprises the following steps: 

selectively charging and discharging the actuator to various charge states (see 
abstract), each corresponding to a valve position (see column 1 lines 51-54); 

controlling the charging and discharging (see abstract) according to a specified 
control action (the determination of the desired position of the valve) corresponding to a 
specified setpoint value for the charge state (see description of comparison of actuator 
voltage to "threshold values" at column 5 lines 40-57); 

during an idle time (see description of "hold phase" at column column 5 lines 54- 
57) between two consecutive chargings or dischargings (broadest reasonable 
interpretation includes "between charging and discharging", see column 5 lines 54-57) 
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determining a controlled variable (see description of "actuator voltage" at column 5 lines 
50-54) by measuring a voltage across the actuator which reflects the charge state of the 
actuator and/or a valve position (see column 5 lines 50-54); and 

during an idle time between two consecutive chargings or dischargings, 
regulating the control action in dependence on the controlled variable (see column 5 
lines 50-57, "recharging" of the actuator, and therefore necessarily regulation of the 
valve position, occurs during the hold phase, and is based on the measured actuator 
voltage). 

Schrod does not disclose acquiring an external measured variable in the form of 
a pressure at the valve; or regulating the control action in dependence on the external 
measured variable during an idle time between two consecutive chargings or 
dischargings. However, Takaku teaches that it was known in the art at the time of 
invention to measure pressure at an injection valve (see pressure sensor 12) to 
electronically control actuation of the injection valve (see column 5 line 66 - column 6 
line 17) based on pressure at the injection valve. To account for pressure at the valve 
in Schrod's determination of injection duration, it would have been obvious to one of 
ordinary skill in the art at the time of invention to supplement Schrod's method with 
Takaku's pressure measuring step, and to incorporate the results thereof into Schrod's 
regulating step. 
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With regard to claims 13 Sclirod discloses the step of determining the control action for 
charging by a specified charging characteristic (see description of "possible forms and 
durations of the charging curve" at column 6, lines 17-29), determining the control action 
for discharging by a specified discharging characteristic see description of "possible 
forms and durations of the ... discharge curve" at column 6, lines 17-29), wherein the 
charging characteristic and the discharging characteristic have a specified shape and 
steepness (all represented curves have a specified shape and steepness). 

With regard to claims 14 and 15, Schrod discloses the control method to comprise the 
step of adjusting the steepness and shape of the charging characteristic as part of the 
regulating step. (See column 6 lines 17-21 : "different forms ... of the charging curve ... 
can now be represented ... as a function of ... variations of the energy storage capacitor 
voltage". Note that different shape implies a different steepness, and that a different 
form implies a different shape). 

With regard to claim 16, Schrod discloses the control method to further comprise 

determining the control action by the charging duration and/or the discharging duration 
(see description of "possible forms and durations of the charging curve" at column 6, 
lines 17-29), wherein the charging duration and/or the discharging duration are adjusted 
as part of the regulating step (see reference to "variations of the energy storage 
capacitor voltage", at column 6 lines 17-21). 
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With regard to claim 17, Schrod discloses that it was known in the art at the time of 
invention that piezoelectric actuators are a well-known type of capacitive actuator 
usable with control systems such as that disclosed by Schrod (see Background of the 
Invention). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of invention to use a piezoelectric actuator with Schrod's method of control. 
Schrod also discloses the injection valve to be an injection valve for an internal 
combustion engine (see column 1 lines 13-15). 

With regard to claim 18, Schrod discloses the regulating step to be a closed-loop control 
step (the results of the recharging step are necessarily incorporated into the next 
iteration of an actuator voltage measurement during a hold phase). 

With regard to claim 19, Takaku teaches a diagnosing system and control device for at 
least one valve actuator, the control device comprising comprising a pressure sensor at 
an injection valve (see pressure sensor 12), in order to electronically control operation 
of fuel injection valves (see column 5 line 66 - column 6 line 17) based on fuel pressure. 
Takaku does not disclose the remaining limitations as claimed. 

With regard to claim 19, Schrod discloses a control device for at least one valve 
actuator, the control device comprising: 

a controller (see control circuit, FIG 3) for controlled charging and/or discharging 
of the valve actuator to specified charge states (see abstract) corresponding to a 



Application/Control Number: 10/567,627 Page 7 

Art Unit: 3753 

specified setpoint value (see description of comparison of actuator voltage to "threshold 
values" at column 5 lines 40-57), with each of the charge states corresponding to a 
valve position and said controller being characterized by a specified control action; and 
a closed-loop (the results of the recharging step are necessarily incorporated into 
the next iteration of an actuator voltage measurement during a hold phase) control 
regulator (structure which necessarily must exist in order to carry out the function 
referenced in the analysis of claim 10, supra) connected to said controller for adapting 
the control action of said controller; 

said regulator having an input connected to the actuator and/or to the 
valve in order to acquire a first controlled variable (inherent as the regulator 
obtains the actuator voltage, as set forth in the analysis of claim 1 0); 

the controlled variable reflecting a charge state of the actuator 
and/or a valve position (see description of "actuator voltage" at column 5 
lines 50-54); and 

said regulator being configured to acquire the controlled variable 
discontinuously during idle times in each case and adjusting the control 
action discontinuously in idle times in each case (see description of 
operation during "hold phase" at column 5 lines 50-57); 

Schrod does not disclose the regulator to have an input connected to at least one 
sensor for detecting a pressure at the valve defining a second controlled variable. 
However, Takaku teaches that it was known in the art at the time of invention to use a 
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pressure sensor at an injection valve (see pressure sensor 12) to measure and 
electronically control actuation of the injection valve (see column 5 line 66 - column 6 
line 17) based on pressure at the injection valve. To account for pressure at the valve 
in Schrod's determination of injection duration, it would have been obvious to one of 
ordinary skill in the art at the time of invention to supplement Schrod's control device 
with Takaku's pressure sensor. 

With regard to claim 20, Schrod and Takaku disclose the invention as claimed, but not 
the position of the regulator. However, at the time the invention was made, it would 
have been an obvious matter of design choice to a person of ordinary skill in the art to 
superimpose the regulator onto the controller because applicant has not disclosed that 
this position provides an advantage, is used for a particular purpose, or solves a stated 
problem. One of ordinary skill in the art, furthermore, would have expected Applicant's 
invention to perform equally well with Shrod because the position of the regulator does 
not affect its function. 

With regard to claim 21 , Schrod discloses that it was known in the art at the time of 
invention that piezoelectric actuators are a well-known type of capacitive actuator 
usable with control systems such as that disclosed (see Background of the Invention). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to use a piezoelectric actuator with Schrod's method of control. Schrod also 
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discloses the injection valve to be an injection valve for an internal combustion engine 
(see column 1 lines 13-15). 

6. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schrod 
and Takaku as applied to claim 10, and further in view of Shinogle (US Patent 
Application Publication 2001/0035465). 

With regard to claim 1 1 , Schrod and Takaku disclose the invention as claimed, but not 
the step of charging and discharging the actuator to charge states corresponding to a 
partially open valve position. However, Shinogle teaches that it was known in the art at 
the time of invention to charge and discharge piezoelectric actuators to charge states 
corresponding to partially open valve positions (see paragraph 16), in order to control 
mass flow without changing the operating pressure (see paragraph 2). To control mass 
flow through Schrod's valve without changing the operating pressure, it would have 
been obvious to one of ordinary skill in the art at the time of invention to charge and 
discharge Schrod's actuator to charge states corresponding to a partially open valve 
positions. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to WILLIAM MCCALISTER whose telephone number is 
(571)270-1869. The examiner can normally be reached on M-R, 8-7. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory Huson can be reached on 571-272-4887. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



William McCalister /Stephen M. Hepperle/ 

Patent Examiner Primary Examiner, Art Unit 3753 
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5/21/08 



